A new iron-based superconductor Li x (C 6 H 16 N 2 ) y Fe 2-z Se 2 with T c = 38 K has successfully been synthesized via intercalation of lithium and hexamethylenediamine into FeSe.
The iron-based chalcogenide superconductor FeSe with the superconducting transition temperature, T c , = 8 K 1) has a crystal structure composed of a simple stack of edge-sharing FeSe 4 -tetrahedra layers which are analogous to FeAs 4 -tetrahedra layers in the iron-based pnictide superconductors. Therefore, it is possible to intercalate atoms and molecules between the FeSe 4 -tetrahedra layers. In fact, it has been revealed that potassium is intercalated into FeSe, so that T c of K x Fe 2-y Se 2 is markedly enhanced to be ~ 31 K. 3) Moreover, it has been found that ammonia, NH 3 , is intercalated into FeSe together with alkali or alkali-earth metals, so that the c-axis length is much enlarged and that T c 's of M x (NH 3 ) y Fe 2-z Se 2 (M: alkali or alkali-earth metals) are further enhanced to be 31 -46 K. [4] [5] [6] [7] [8] What is remarkable is that with the c-axis length of 14.84 Å. 7) That is, it has turned out that T c 's of various intercalation superconductors of M x (NH 3 ) y Fe 2-z Se 2 tend to increase with increasing c-axis length. 8) These results suggest that the enhancement of the two-dimensionality due to the increase of the c-axis length leads to the increase in T c , 9) while the content of M does not affect T c so much. The latter may be reasonable, taking into account the theoretical result that the density of states at the Fermi level is independent of the electron density in the two-dimensional free-electron model. Thermogravimetric (TG) measurements were performed in flowing gas of argon. In order to detect the superconducting transition, χ was measured using a superconducting quantum interference device (SQUID) magnetometer (Quantum Design, Model MPMS).
Measurements of ρ were also carried out by the standard dc four-probe method. For the ρ measurements, the as-intercalated powdery sample was pressed into a pellet and sintered at 190˚C for 15 h in an evacuated glass tube. Figure 1 shows the powder x-ray diffraction pattern of the as-intercalated sample. The broad peak around 2θ = 20° is due to the airtight sample-holder. Most of sharp Bragg peaks are due to the intercalation compound of Li x (C 6 H 16 N 2 ) y Fe 2-z Se 2 and the host compound of FeSe, so that they are able to be indexed based on the ThCr 2 Si 2 -type and PbO-type structures, respectively. Therefore, it is found that lithium Moreover, our previous results have revealed that the intercalation of only lithium into Fe(Se,Te) has neither effect on the superconductivity nor crystal structure.
14)
Accordingly, it is concluded that not only lithium but also HMDA has been intercalated between the Se-Se layers of FeSe. As listed in (9) region of FeSe in the sample, however, the composition estimated by ICP-OES should be somewhat different from that of the region really including lithium and HMDA. Taking into account the powder x-ray diffraction results, it is concluded that the first is due to bulk superconductivity of Li x (C 6 H 16 N 2 ) y Fe 2-z Se 2 , while the second is due to that of the non-intercalated region of FeSe. The superconducting volume fraction, simply compounds, indicating that not only lithium but also HMDA is intercalated into the sample. In fact, the composition of the as-intercalated sample has been estimated as 
